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r F U-^fRtfi^M 1 9 3nm£QA r F U-^f) ^M^t 
MU jSBRWIB, (E B) , U— tf^^r.* 

[0 0 9 5] ^V^T% WltttOU^ HHftBiie*^- 
^ (PEB) TSCttCkoT, S?*M!SEi:L/£:«®S 

^iSSa*96 0~l 5 Or, »SL<«*«J1 0 0—15 

Tkmitrv^T )\>*)vr>*-t; kmoi&m^xy 

*^L&v^«ig»<D7krg?i£T'&So lgaiiTkrg^ 

(TMAH) . Tk^ftxh^x^l/T^-^A (TE 
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AH) 3?<D7kjg?rC*fc5. $/c, fr/r>£ig»±7]<i§& 
CO 0 9 6] 

WOSEBtfPB^n&kOTfi&l^C ££JIII?£ft/c 

v\, 

MJ_ 

***y/l/K (±) -^MDr7*7^h>iXT;K0 

Srlc&iSS-e/c 1 0 OmKZH-Xfg^xrH;:, 3 0 ml© 
MIW^-UX 6g (4 6. U'Jt;W CO (±) 
-*^U--y25>Z\-y~BafA. 82 g (4 6. 

o*** UMftj'aU K«HtoU £M0BK#H » 

«T-eot:Tii*Lfe. ften&gttk:, 5. i g (5 

0. 4 5'Jt;W <Dh>)X.=?-j]/T5.y%Xfl 0mg<DN, 

n ^;i/T s»*aao u o "c"c i mm 

Sf£^I%3 0 Oml<Dttmffi^&l,. 1 0 0ml© 

h y ■>A±7?$aas-erfc. 

h^^TfilSIU/cfcCS, *tMPI"(?i*tt©*** 

•J/l* (±) -*^ax>y*5*i^xX7 i ;l/;W#e>n 
fc. »Rfi=5. 9 4 g (6 5%). 
[0 0 9 7] #&nfc^tt©#W©tt*tt, ftOSfi*) 

'H NMR (CDCL3 , S, J in Hz ) : 6. 0 
5. 5. 5 8 Ottvetll H), 4. 44-4. 35 

(2H, m) . 3. 1 9 (1 H. d. J = 1 7. 5) , 
2. 62(1 H, m), 2. 60(1 H, d, J = l 40 
7. 5), 2. 03 (1H, ra), 1. 91, 1. 66 

(fnfla3H, s) o 

[0 0 9 8] I R<Dft#r<Dmm±, #<Di§»)T-£ 

-So *-y3T*< <o/c^/>£^c:fc^T\ s(is 

trong (•>£) v ralime d i um Of) „ ?Ltw 
tiw e a k (§§) ;&Sii5fc-r3o 
I R (K B r , neat, en" 1 ) : 2 9 8 0 (w) , 
1743 (s). 1714 (s), 1271 (m), 1 
173 (s). 1161 (s), 1074 (m) 0 
082 so 
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**9VM* (±) -/An^'^fn^f/l// 

T7P> n 3— r-*' V^£tt/cX*-7^-£A*l/c+ 
#tC$SJ&£^/c 1 0 OmltD^XJg^XZit;:, 5. 9 4 

g ( 3 0 5 y ©huIBCT 1 TUgO* * * y rt/& 
(+) -//^Z7^7^hVlXf;K 5. 04g 

OOSy-fc/W Q^*^y;l/K^*D^->;K 2 0 
nlOSfci-sMJ-V&tM. 4 8g (9 5'J^/W 
^y/fnzh'Jyl/ (A I BN) SgftoU fi)R9H 
mTtC 8 0TCT-8 «fH«j$ L/c. Ei&iS?S«r-r h7tK 
P77V (THF) "WBRUfca, '>IcOtHo*/y 

1 y -y h;PO^c-x jr/-;l4K^i8aclc9rFL 
fto 4*Lfca«*«5X7-r/l/*--e*9JU 0. 1 

mmfl g R0 : 4 st-ei 6 B$Rg$asi;* •£/=«, i#e>n/cSfe© 

**^5>nfco IK«=7. 6 9g (7 0%) „ 
[0099] 'H NMRfr?.> i^tl/c«i-&fi:<Oft 

i£g2 4 8nmlC33ttSSjl^{±. 9 5% (MJ? 1 /in , 

/Co Sfc» *<0ftfiO»«fOlS«», ^OjlO-PfeSo 
: 1 1 8 6 0 (WMtU X7-U>* 

S) o 

[0 10 0] #ffc£: 1. 4 5. 

1 R (KRS-5. cm-' ) : 2937. 1726, 1 

2 5 9, 1 1 4 9. 1 1 1 2, 
M2. 

*99»M)L (±) -^Aoz7^7*F>i^r;V/ 

f7ny™ n-T^w >y^n/cX^-5^-^An/c+ 
»»Cia*«4ife 1 0 0nilC0-7-X}g77XnlC, 5. 9 4 

g ( 3 o 5 y *>i/) oaotefftj 1 -esis©;* * * y ;H? 

(±) -j(^nz7^7^hyiXf;K 4. 87g 
OOSU^W ©p-T-feb+fXf-l'^ 2 0ml© 

*j**v>-BtXf i . 4 8 g (95 y*;i/) ©y yex-r 

y^fn=hi;* (A I BN) £®taU ^SStf^HSTF 
(C8 0'CT-8^ffi^L/co SJS^^rf-h^tFD^ 
9> (THF) TM&SJL/cfe, 'M©tFn*/y«f 
tf 1 y >y h;l/£D7k-x^y-;l/ii^^tc?gTL/co * 
figb/cttR9^*r^X7- ( ';l/^-T5SiJU, 0. ImmHgR 

rj4 5t;T*i ewi2«b> ?f?»n/cafec7)i»5R* 

grjTHFfc:iSf»S-t4\ ±IBLfcfe©i:llUtti5~^ 

f^n^2ass»)3gL/co iwi:-r5efe<D«a^i*^# 

etl/co 1R»=7. 78g (7 2%) o 
[0101] 'H NMRZr>6> »?>tl/c«a^-f*:©« 
a-&tfc{*l : 1 V&ZCttmWLtCo CCD&m&fccD 
Mg2 4 8nmlCl5V2>Mmmt. 7 5% (MJ11 /*"> - 

/c„ sfc, ?(Di&<Dftm<Dmmt. ^©jiOTfe^o 
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£fi¥^*HP«: 7 6 20 (WPtf'J X^l^SS 
HO o 

[0 10 2] ft&m: 1. 4 lo 

I R (KRS-5, cm -1 ) : 3 1 9 3. 1 7 5 1. 1 

7 2 6. 1 2 1 8. 1 2 0 lo 

-;l/^^;l/x-x;l/T-lrx-htcjS^bTl 7fiS%i§ 

Tx 8M%Oy-7^n^* h^&^i^/co 
fettttlC* «I^<t^LT 511%©!^ h U 7x- 
;l/X/l/*x»i7A h U 7Mn^^>XW4- hSrjta* 
T+»KljS»S-a:feo ^^nfclx^Xhrg^O. 2/i 

m (Dr-yuz/^ *y?^>7 * >v#-v}&j&Lrz'&, hm 

D S mm*M Ltt > U ^ VS&±IC 2 0 0 0 rpm "CX tf 

yn-bu 1 1 o^-ee oms-Jv^—tLfco mm 

0. 7 MmOOU^XbS^ntetl/Co COUv^XhS 
r Fxmi/-f Xf7/^ (NA = 0. 4 5) 

vmytLrcik, 2. 3 8%of h^^^/y^^ 

;vfHD**5/K (TMAH) *?8?«T*5t«U flK^* 
>jjO?6 0»IB|y:/XLfco 4 OmJ/ciD 2 Og7tit% 
0. 3 /im7^f> • T>F • X^-X (L/S) 

[0 10 3] ±fe<D£?lcLTUyXh£r^ft 
l/c^U^ySfi^WWfR I ESBfciRSU P 
|i = 200W, JE*>=0. 0 2Torr, 7W> (Ar) 
#X=5 0sccra<0^rFT*A r X'W ^X-y^V^SrtT 

L^xhNPR-820 ammmmnm) tmm<ov^ 

/to 

ff>J5 

in smm%mmtLtco fvetutwix^im 

tc. «a^^^bT2fia%coaohU^xx;l/X;l/ 
^x^Ahij^^n^^V'X;!/^— h^*nx.T+^> 
tejgJBS-efco enrcU^Xh^^rO. 
^n>™ ^>7^>^-f^^TiS®Ufd^ HMD S5Q. 
SfcffiL/ci^y r3>8ffi±lC2 0 0 Orpm T'XtfVn— 

hu 1 1 o^Teo^yu^-^brco two. 7 

r FX^>YL/-f7f7/^ (NA = 0. 4 5) T'gft 
LTc'&. 2. 3 8%^fh7^f;V7y ; e- , )AA^H 
n^v'K (TMAH) U J8K*>7kT- 

6 0WJ>Xlfc o 3 5mJ/cm 2 CQ®ftBT% 0. 3 
|im L / S / *9 - * fco 

[0 10 4] ±f2<D£?£LTU^b£:^fr 
Ltciy U 3 VStB&fltMBffil 4 fWl^^¥atc <fc o T A r 
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hNPR-8 2 0 (Mm) fclWOF^xy^VdHH 
816 

MEM 2 fcH3t^T^*Uft««^i**?U»x^;Wc:»» 
LT 1 8fiS%j$ffifcLfc 0 »&ftfc*L»x*7l/»« 

x<>i* h U 7;i/*n** >x;b**— h*ioATt»lc 

*fiSLfe^y 3>S«Jtfc:2 0 0 Orpm T*Xtf>3-h 
U HOmoWJ^-*Lfeoi»0. 7/i 
m<OU^X h&MbmZtirCo COl/^hSISAr 
Fx^^vU-lfS^B (xa>ttH % NA = 0. 5 
5) a ?BftLfe& 2. 3 8%£0fh7^f;V7^- 
»)WHp^>H (TMAH) *8SK"eS«U fltt 
-Y*V7)CT6 Of^HUVXbrCo 1 OmJ/cm 2 £0®7t* 
T% 0. 2pm L/S^*->tf»»T*£fc 0 
20 [0 10 5] #^T\ ±8BO<fc5fc:l/TU^Xh*a* 

X/W^X^^L/chC^. H#^-f7l/^ 
hNPR-8 2 0 (HUlil) kHI^tOF^Xy^VinfS 

Mi 

^^n>™ a»f ^ >^n/cX^-7^-«:Xn/c+ 
^tc^^^rfc 2 0 OmKD^rXJg^xaic, 1 0 g 

30 (50. 5 ^ u ^e;W offilEffil 1 -chsi©* * * y 

(±) -^;^DX7^7^hyxXf;K 9. 9 0 g 
(5 0. 5^y^;l/) o***U;l/»>oi/40l/x;i/. 3 

3. 7 nlO^*** >Rtf 2. 4 9g (15. 2^»J^r 
;l/) OTVex^V^axFU;!/ (A I BN) 

u fflRBH^Tfcsotj-eswiBaffbfco rasas* 

^fh7tKP77> (THF) WSRLft*, MO 
b Fn*y >*^»3 y *y h;l/<D*-x*/ — ;MR£i8 
MBcKTLfto ft*UfcttlR*<r9X7-f;l/*--e*9J 
U 0. lonDHgRCf4 5"CT1 6«pMK«««feo 
40 hfceft©»**lltfTHFJC»)»«*. ±fBLfct><9 

£ mi ctt^-ffiJtfpn^ 2 sis o s Lfco aw£*r*a 

fe<0«B*ffcW»&tlfco «KS= 14. 3 3 g (7 2 

%) o 

[0106] 'h NMRfrB, »e>n/ctts-a-frott 

&g2 4 8na(c:43»t«9iB4Btt^ 9 5% (HJ* 1 Jim , 

/Co $rcx *o«o»«fo»*tt, *©iD-e8*o 
aS¥^»^S : 1 3 6 0 0 (S¥* y X^l^>g| 

50 gt) o 
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[0 10 7] #fS* : 1. 5 2 0 

IR (KRS-5, od- 1 ) : 2 9 60. 1 7 2 7. 1 

2 5 9, 1 1 4 8o 

ms 

>< * * y timr?*? > 

SHcgJts-efc 2 o omKD-rx&y^x^ic 1 0 g 
(so. s^v^m (DmdmiT*mm<D*z?vfr& 

(±) -^^DZ7^7^h>xXr;k 11. 1 3 g 10 
(50. 5^U^e;b) 3 
3. 7ml(0> ? ^+'9*>at;2. 4 9g (15. 2^U^6 
;W OT % /\£M y?*u- hU;l/ (A I BN) «SftQ 

is ^SH^Ttcso^Ts^a^urco 

*fh7tFD77y (THF) t»«3|RLfc», '>*<D 
t: Kn*/ v£:#t?3 U * h;l/<D*-x*y-/W!<&® 

U 0. ImmHg&tf 4 5tTM 6«fRMaftS-£fco t#£ 
nfceft<0»**»CfTHFfc:»»«*. ±feLfc£><D 

fiOj«*f*tfl§&nfco »RS= 15. 8 5 g (7 5 

%) o 

[0108] >h NMR^e»> m btircnm&foom 

»S2 4 8mDfcfeW«aa^tt. 95% (i)?l /im , 

nm¥&fo?m : 14100 (w#i;x^uy* 

» o 

[0 10 9] 1. 4 lo 30 

IR (KRS-5. cm- 1 ) : 2912. 1722. 1 
2 5 9. 1 093c 
M9 

LTl 7fiS%iSi«fcLfco »&ftfcftl*x^;l/»* 

*x*a h y :7/i/*u;<#>x/b**- h$r*n*T-t-# 

7n>™ ^y7?>7-f;l/?7ilill/fea, HMDS® 40 
a*fiSUfc^U3>»K±U:2 0 0 Orpm 
hL. 1 2 0 < CT6 0#KyU^-^b/co MJP0. 7 

r F X^ V If XT' V > * (NA = 0. 4 5) VKft 
LfeflK 2. 3 8 %(?)r h^^f/i/TV^-^AA^ H 
D**^K (TMAH) MMEWRKU 
6 0»By>XLfco 3 8mJ/cm 2 ^BJfcST, 0. 3 
jim L / S 

gy i o 
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LT 1 7SS%?gffi^Urco »&nfcABx*/l/«« 

lc?g8?2-£fco »6nfcU^Xh»tt*0. 2 /in ^ 
7ay™ ^>75>7-f ;W«BILfefc HMDS® 
H*ttLfc^ynyfi|6±fc:2 0 0 Orpm TXtTvn— 
hU 120W60«fliyy^LftollW0. 7 
/xmOUi/Xhj&Jgtf^£ft7c 0 COl/^XhfiBSK 
r Fx^>7l/-fXr7^ (NA = 0. 4 5) TBft 
L7c&. 10 01CT'6 0#fl^U 2. 3 8%Of 
h7^f ;V7^-«> W Fn**$/ H (TMAH) 
*»«"Wii{»U K-r*>*T?6 0»HUVXbfco 3 
OmJ/cm 2 OB^tST, 0. 3/im L/S/<£— 

mi i 

LTl 7ll%»*i:lft. »&ftfc*L»x*-;!/»« 
fc, «I^f*lcWlt 2 H%(?)lO h U 7x-;l/X;i/ 
tc^F U 7/l/tn^ * VXil/**- h*ftD*T+# 
tCjSW^^fCo tten/cU^xhrS^o. 2/im ot- 
^^-r^V^^r^-eMjaLfca. HMDS® 
a*fifiUfc^U 3>SS±K:2 0 0 Orpm TXtf>:3— 
hU 1 2 0tt*6 0WyU^Uco ifO. 7 
/xmCOU^Xb^M^f^nfCo COl/^XhM^K 
r IfXfy^ (NA=0. 4 5) TBft 

Ufcft, 1 0 0t;T*6 0S>W^— *U 2. 3 8%Of 
h^^W^-^WKD^K (TMAH) 
MmrMU K-f*>*-e6 0«MBU^XLfc. 2 
OmJ/cm 2 £>B}tflT> 0. 3^im L/S/**— >tf 
«»T*£fc 0 

l/^XhA^->(0M 

ijufBflJ 8 «c*v^T^j«bfc««^»**IJfcx^;l/fciS» 
LTl 7M%**fcLfco »6hftJL»xf;W«« 
tc, 2li%olO h 'J 7i-;l/X;l/ 

*x£A h y 7;l/*a^?vx;l/**-h*io^tt» 

7ny«>«>r5>7^;i/*-eiiabte*. HMDS® 

^SSL/c->yn>Sffi±tC2 0 0 0rpm TXtf^n— 
bU 1 2 0t:t»6 0»ffl^y^— J^LfCo BBS0. 7 
jim©U^Xhfflltf»6tlfto COU^XhftiSK 
r FX+>>7l/-fXf7/^ (NA = 0. 4 5) TBJt 
Lfc». 10 0tT*6 0W-^U 2. 3 8%Of 
h^^f/l/T^x^i,;^ KPt*^> F (TMAH) 

7kifi«"i?3K«b, Bl^*V7k-t?6o»Hiy>xufeo 2 

3mJ/cm 2 CDBJtfiT, 0. 3 /i m L/S/** — 
ill 
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^teSS-efe 1 0 OmKO-rXBy^^iC 4. 9 6 
(±) -^DZ7^7^hVX7f;K 5. 87 g 

(2 ssu^W o***y;l/«2 2 -7?* 

VV*7k 16. 7ml<Di?*3r*)->RZf 1 . 2 3 g (9 
^U^r;l/) (D7yifX^V7fnz (A 1 BN) 

*8sftlU ^^H^T^SOr^S^KfflffLfco £ 
JSfgf«*^h^fc: KP77V (THF) -WMRLfc«. 

0. lnnnHgRtf4 5°CTM 6«fH»a»*^o » £nfc 

aft©»*«lltfTHFh:»»*^ ±Ebfcfeoi:W 

«i^TO*W#en/Co «1=7. 4 4g (6 8. 7 

%) o 

[0110] 'H NMR*6, nZntcPkW&WVVk 
S^ittev^ h> : 7^v>^;l/= 4 6. 5:5 3. 5 
T*&5 C kffflffllfto C (D&m&fcOmm 2 4 8 nmtC 
»tSSi8$tt9 6%, f UT1 9 3nmTHi6 4% OR 

coiii] nmw&^m : 13900 obmmoj 

l. 7 80 

IR (KRS-5, cr 1 ) : 2 9 1 4. 1 7 2 4, 1 
2 5 9, 1 1 4 7, 1 1 0 3 0 



1 4 



3— ;l/^^/l/x— r;l/7tf- Mc?g#LT 1 9fifi% 
IT, 8il%(0 y -7f h> WS^fto 

n^sss «c. xm^mcttLx 5 ss%<ds<d hU7x 

M D S J&H* SS L fc 2/ U 3 >S&±lC 2 0 0 0 rpm T*X 

eva-hu i 2orT*6o©p^yu^-^b/'co m 

mo. 7/im^l/^XhSIW#6n/co COl/^Xh 
ftlSK r Fx+S/Tl/-1fXf (NA = 0. 4 
5) flDKLftfc 100W6 0»IB^-*U 2. 

(tmah) *mrHMku K>r*>*-e6o»Hiu 

>XLfc 0 8. SmJ/cm 2 OBJfcS"?, 0. 25/im7 

-rv-r^K-x^-x (l/s) 

20 f: 0 

[0 1 12] ±fB<E>£'9lCLTU^Xh (MLMA 

-MAdMA) Sr^fc L > »J 3 >«K* Tfi^IRS RIE8 
HfclRSU P|i = 200W > JE*=0. 0 2Ton\ C 
F<;tfX = 1 0 Oscan^ftT-PS^ffllCtofcoTXy 
^V^«ffofco Xy^^V-h&tfU-hJt (NP 
R-8 2 0lc*fLT) KHLT. J: -5 &SS 

■ttiflifltft&nfe. 

[0 113] Sfc. itKOfcft. fiifJsXDSX^vtUiS 
X FT*Sft»*yf h N P R - 8 2 0 (S 

so $gjSgg*±Si) RtfPMMA (#y^;W**UU- 

^V^P-h (A/fr) u—nt 



NPR-8 2 0 

PMMA 

MLMA-MAdMA 



5 2 3 
7 9 0 

6 1 0 



1.0 0 
1.51 
1.17 



±fE©«te*Lfc*S**&. *a«fcJ:Sl/^h (ML 
MA-MAdMA) OX7f>^Htii, y^y^l/^Xht* 
68S**^f>f7l/^XhNPR"82 OCDZtltm 

*fc. pmma wj^w^^yu- 

«?UT1 8M%»«fcLfc 0 #6tifc»L»x^;W6» 
KMftfclMUT 5ll%(DiO h 'J 7x-;VX;V 
*x9X* h y 7^/*n>t#>x;I/**— h**D*T+# 
lC?S»*-£;fco »6tlfeU^Xh}S«*0. 2 /in <Dt 
7U>™ *>7^>7*;\s*T*ffiMLtc'&. HMDS© 
31*j6fiLfc->y3>SS±fc2 0 0 0rpiD r*xe>3- 
hU 12 0tT6 0»y>J^Uc o IfO. 7 



r Fx+^Yl/- IfX-r-y/* (NA=0. 4 5) T?8»tt 
Lfc». 10 0X)t6 0^-^L, 2. 3 8%<Df 
h^^W^-'JWFa^^F (TMAH) 

40 Tktmtvmib^ WMxi/ikvG o&nu >xufc 0 

7. 4nJ/cm 2 <DS5taT% 0. 25/im L/S'<* 

[0 114] #^T % ±BO*5KLTl/^Xb*»6 
LfcS/U 3^ttE«ttEH i 4 i:»?S(aotx 
v?->7Lrc££Z. ft*#yf-f7UyxhNPR- 
8 2 0 (sum) fcW*T*D:frOPMMA«k0fc»»fc 

so mm 1 3 ic»r^T**ufc«««**«x*-;wc» 
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}S/»«-*fco ^e>tlfclx->*Xh}g^O. 2 urn <D7-y 

uz/™ *yzr=5y74)\,zx-tim\srz&. HMDS 

%MLrci' l Jzi>'mWi±\C2 OOOrpn X7.^>=i-h 

u i 2ox:x'6o^m'f>)^.—^Lrco mmo. in 

mO^Xhfili'ienft. C<DU->*Xh£Jl§£A r 
Fi+->vl/-fg)tgl (.-=i>&m. NA = 0. 5 
5) T'S^Lfc^ lOOtfeoW^U 2. 10 

(tm ah) frtemx-mmL. w,-4*>7i<.-v6o%>mv 

>7.Lfc 0 SaJ/cm 2 C9gft«T% 0. 2/im L/S 
[0 1 15] *V"C, ±IB<D«k3lCtTU'> ? Xh*^ 

8 20 (huHD fc|Bl^Tfet)^OPMMA J: D fefSSfc 
CO 1 1 6] 20 



02)ftwm asp m- 

#^;i|R/lierfJt«ME±/hBB't'1015S* 

(72)fiBJJ# ^ 

#jS;ilSil|llgiU*^K±'J^ffl*1015S«fi 

(72)B9J# H-H& Sift 

#3u 1 1»; i wft ms.±'bmtp ioi 5#% 
tt±att£*ttrt 
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85©8feg£14a£{*£»a£{*<D}g i: S i: i: lc , * 

{tzki?tg£#frf 5 <fc 5 ft* y v- J)Lffi«ffi ^ c i: £ 
.tO, A r Fx*->7U-1f©<fc5£ffi&i£g©BJfcft 

[oi 17] s&icsfc, #a^<*©j&©g?&tst£B£- 

;l/sP4r$//l/g%«SLTv>*Sf l Rtf^2£0xX7 L ;l/» 

&gjBici§«c c£D«a^(*fe. ^<o«a 

$>^>T^>f-)vm^-r^fctb. r i EBttaraK** 
*o«a^*e(*fc«jai^«i«K:^#ft®)ie0ga 

&*Tr5$gfeH*#$fcV ArFl*f7l/-f 
CO <fc 3 ftS^^ScoH^^tc *,«J5pl^ftff^fta® 



(72)#SBE# Jj»? 

«*i 1 1»; i mtf>fpWM±.'i->m* ioi 
(72)?iw# as © 

»^IHm/ll«lrti4'JlE±/hBa*l0l5Siti 
(72)%B^# /J^73 BJ3? 

i i*j m<$tpw i M±.'m * 101 ss% 
(72) mm mm m 



